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w m m 

mm jb - ae^ 

[oooi] ^4t*^7>(y&fc£m^-%*m^tzMfci-^y¥vyijm^£.<> 

[0002] iifliy £-7?- (RA: Rheumatoid Arthritis) {1, g B&a£te©#»&i$o«tt&^ 
fcA«©*&i%fc*t-*o RA©^rt*BtRrf-IPffiR^illB©-»#Jttt 

[0003] ril*T?Kl»JUFtbfcRA*5&ffiteT'© l: l :,, C» 6p21.3©HLA*?>MlKg#0> 

HLA-DRBlM&i*. RAfcftt>»l^«#**fc%;i&JhrC:fc9, ^tteWAm* 
©30~5W&£fc5ijMifc&;h,TV^5 o ^KD^ttigf^ HLA-DRBl£l^aS©3^ 

[0004] fffc^Sliiijtfe^SrllS1-5*fei:LT«, fch4VADNAlB?iJfc:#£1- 
(SNPs) &*i1fi£fc£&fc©ffi§l£fl^5¥ifca s a- g £*irCV 
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[0005] #3§PJ5#l£te, 5pj^^50kb~150kb©Wll'Caa:3fe$ttfcW^n1^9>fh«) 

[0006] ##fF^C^l :Conelis, F.4£, Proc.Nati.Acad.Sci.USA, 95, 10746 (1998) 
#WF:£ifc2:Shiozawa, S.l£, Int.Immunol., 10, 1891 (1998) 
##fF^t^3:Jawaheer, D.^, Am.J.Hum.Genet., 68, 927 (2001) 
##fFJt^4:Okamoto, K.,^, Am.J.Him.Genet., 72, 303 (2003) 

Suzuki, AM, Nat.Genet., 34, 395 (2003) 
##l?;£ifc6:Tokuhiro, SM, Nat. Genet., 35, 341 (2003) 
¥ff?XtRl : WO01/79482-5§-4M$ 

[0007] iot, fife*©SNPsffiB8«Wf©¥«fe^it«Ur3^h«l*dS^<x * 

^^ytV^^^S^mr^RAfC^feTjiffl^r^tCi^^^RA 
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[0008] W-ett, W*nf-x71> (£*T rMS j £rT5) V XfcMr^y tV^jfe 

fi?*lfllJeLfc. 

STNXBJtfc^ NOTCH4»^7-(£l±, 3!6|fcfeft:) , RAB6A3tfciK MPRL 

48itfciK FIJ11848jt6tf\ UCP25t^S.mJCP3it^ (^±, 

ft) r^^frfc^l^^^n-fcitfe^-^y^DNAlE^Jrt 

[0009] tot, jBl<DtB«£l/C *%W\*. thy/ADNAMH^JOTNXB, NOTCH4, 
RAB6A, MPRL48, UCP2Xti:lJCP3itfc^4-#£-f iOi*ffl<r*i - ^Me 
<tt>-o©«SSr^tritftbfcDNAlaJ4>E5iJ, Xtt^RDNAlB5HE5«J<oti*l 

m2<D^^L-C, f1Il5•r-^--Jte^-^fflV^y t cRA«g^S.^ 

[0010] [01]«|llfeW^fflLfcMS^-*-Ojfefe#±O^ytr^MSr^-rB|-e 

[|El2]^l^^y-=^T^ffiLfcMS^-^-0^ytV^U^Pfi^-fIEIT* 

fc5o ^rjR"Cfcofcl33fil«)MS^— ©PlftSrOBl'e^'fo 
"[IEl3]^S^«jT*^UfcMS-7--^-S.U ; SNP-7--*-(D^fe^±<D-7^tV 

[|2|4]^B^T^S$nfcRA^^ttae^^om^S^^^-ri21-t^ 0 
[|^5-l]^|gKT-MLfcW^n^x7^^-*-^^7^^~^^(#^J© 
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£*) &tfGenbanka&#^- (#*>J<D£ffl) Kgl1-<5tf Ster^-f^CfeS. 
fed) XtK3enbankSS#-^ (^^J^*^) KlHf 5flMR«T*^*"C*>6. 

£fflS) Genbankg&#-5|- t ||f 5fflf«Sr*'t'*-e*)5o 

2fctftenbankS»## fcH1-$tt«&^*-£-efc5„ 

<P£ffl|) St^Genbanka^#-^ (#?!I<D;&«) fcHrSflttS^-f*?**. 
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©£}$) #.tTCenbankg^#-5§- (^^J<D^1») (CH1-^1f^^-r^T^^ 0 

<D&ffl) &tK}enbankg&#-5§- (#^Jtf>£ffl) KM"?- Sfif *«r*i" *-Cfc5 0 
<D^ffl|)S.^Genbank^W^(#?IJ(D^ia) ^&§-TSlt «Sr^i-^-C*)«. 
©feU) S.U^Genbank^g!:#-^ (cp-f 5if ««r*i"*T*)5. 

Ofefig) &tfGenbankgli#-!§- (#?lj<7>;frffi) fcBSI-Sttf #Sr*-t-*-C*>5. 

<DfcH) &tfGenbankgli#^ (#^JO^ffl|) {d|ii-5^«Sr^-r^T?fc5 0 

[S5-26]^||ggT^ffiLfcW^n^x^W-^-^^7-r-7-^#(#?lJ 
<D&ffi) &tfGenbank»»#-J!- (&m<D&ffl) K&g-fSfif «Sr^-*T?*>5 0 

©&«DAt5Genbank»»#-t (^^J<75^«|) lCHi-5«f#Sr^*"e«>«. 
[|l5-28]«0^T^fflLfcW^n^7 i ^^-*--^.tJ ; ^-r-7-(D^ ft (#?>J 

<Z>£«B) &tfGenbankg&#^ (&?IJ<D£ffl) 5if «tr^1"«"C^»o 
[05-29]*»Weffiffl Lfc^^nl^^h^— *-&tf^9^-©* ft (4W« 
Genbankg&# -5§- (#^©£41) fcH*-3fflf $&&^t*-Cfc5o 
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X.tfGenbankSft#-§- (^-^JO^ffl) iCiirStiSf «**-***"C*>5. 

XtWenbankSft## (^^JO^ffll) lcH«flffiS^*-C&$. 
O-fcffll) XU«GenbankSft#-§-(#^J©*«) ^BBt-*ttf«**f«T*)5. 
©£» AtJ^nbankSft#-li- (#8I©**D fcH«f**^t*T?*>3. 
(DtEffl) Genbankg&#-i§- fcHt*flm«^**-e*>S. 
<d£}«) &tfGenbank£»#-J§- (4WB©*«) fcH«tt««:i3M , *'?*>$. 
O&H) XtWenbank«ft#-§- (#^JO^ffl) fcH^SflW*^*-?**. 

0>£«) &tfGenbankf£&§-^ (#^iJ(D«) fcHS-TSffi mmlT$tXhZ> 0 

coon] x&wx&mirziikte^y&yxm*. mmwnxmu^m^tc^mx 
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juwamw:, th?;j»±\^ ffife&mm. B^<\tmiookb(ommx^^ 

-emmZLfo (PCR) -Ci#*SU DNA^-jJ^f— &^<D#fiffg«V ^/VT^ 
[0012] yyA!7^K^^LfcMS^#^-*-^^1-57d-!7-K^^-^y 

[0013] Ms^ffiv^fc#ffi^y-=^^cio^6<JJt^^•©MSriK•)Ji^fc^, suoit 

[0014] ^mWlZ-te^Xte. RAm%&mfc*%mfe1r2 > tz.M^ $rfc^£Lfc20,755 
m{4^tf > 27,1580MS-^-^-^ffiL, ^*h$*0&lV^y-~^;£?££L 

feLfcip^aocD^g^xs^tfS^i^y-^^fed^o^ifeLfco Wh, (D 

^ia^»^>$^fc*03^y/^^y-^i/ % (2) i^tMSMfit^Mi- 

[0015] £y/AfB§gfl¥#fU:£*K ^^*7&^RAi:01 : aM^^'btl'TV^6HLA-DRBl5t^ 
tC&^TSt&l^W^m^ft,*: (P=9.7X10" 20 ) o $e>K, HLA-DRB1^|^C^6 
^£ft±£:}3l^ HLA-DRBl^^itLT, NOTCH4 (P=l.l X 10"") 
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(p=7.6x lo-'mfc+iz&^mm&m&ztitz. $.tz. ^^vvrv^/-^y^ 

(UCP2 ^t/UCP3)^tfllql3.4±(D5:h3^KyTii^ijt^^7^-lCjo(j-Sfr 

•fttmm&fLmztiitLo tit, iopi3 Rnuq23.i±x~i>m^M&%bhtz < , m 
ikBL mft&xm) rxipadu m^i-^n^mmm^titi 

o 

[0016] IP*,, frfc{C+g||^^(±i$tlfcTNXB, NOTCH4, RAB6A, MPRL48, UCP2 

-^m^m^-r^K th-^omm^^ mwtLttDNAU#mm j & ^ & 
DNAi®$rmm(Dteffim\z. mmv^?~*k&m-?-*-mfc*tLxmmx%?> 0 
[oon] mu-mm^mk^-tmmt. sir^^m^bm^-r^Tim 

m^m^-. io^6i§ a (Dmm, xnwm mm±<DMs^-r^m; 

SE^iJ#^- : 4tf>3!6 1# a (D^S, X^OffiM^±<D*f j^i-^^S ; 
BE?U#^ : 5Ojg401# g OigS, X^^O+iM^iO^-rS^S ; 

IE?iJ#-5§- : 8<D Jg61<Di££, ^^<Dffi*til±0*j-J&-t-;5i&g ; 
gE^J#-5§-:9<Djg61<D:i£g, Xtt-eoffiMm±^j£i-^M; 

mFm%-:io<Dm6i<Di&m, x\tt<D^m±(DMf^ir^mm; 
bb^j#-^-: nom4oi# a (Dmm. x\t^(Dnmm±<DMm-r^mm; 
sa^ij#^-: i2<dB4oi# a on, x\*z<Dteffim±-<Dttfc'tz>)&m; 

SE3W§-: 13<Z>Sg401# a O&g, Xtt^OffiffimiO^i-S^S; 
E^J#-^-: 14OB503# a Xli^OM^omi-S&S; 
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EW^: 15tf)Jf|201# g Xfi*©fcttK±©#J£-f 
E?U#-5§-: 16tf>H51 1# @ Xtt^©ffiM<K±0*tJS-t-5ifiS; 
Efll#-§-: 17<D^201# @ <Di£g, Xtt*©li*IH±©#lS+&!iaS; 
E?iJ#-5§-: 18<Dffl51# g ©JfiS, ;5m*©ffiffi£±©*fe£-r5i£S; 
E#J#-*§-: 19(D^61#g(DM, XH:^offiffi«±©^l&i-5i£S; 

E?U#-J|-: 21©£201# g ©JSS, Xtt J t«)ffi*l«l(±0»Ji&-t*SJaS;&tJ { 
E*W§-:22£>Sf|201# g O&g, Xtt*©ttH«±©#J&1"-*iiUfc 
[0018] ±E©E^##-: l~5rttmBitfi*©«fr£E?!k E^J#-^:6~13f*NOTC 
H4it£T-tf>g&#E?<Jx SH^J#-^: 14teRAB6A3tfc^<Dg|S#E?!U E#J#-£: 15 
~18}iMPRL48»fc^<Dg|5#SB?iJ, IB^J#-^: 19S.U 5 20ttFUl 18483*^© 
§B#IE?iJ, IS^J#^ : 21 mJCPmfc+'DMmik : 22ftUCP3 

[0019] z*Lb<D^-ii-m.m*tt. RAtcii-rsste^ttSE^M-t-s-tAs-ets. 

-^#ffl«^?1itiKr£tf*ltoNAE^ 0!lx.tfP 
[0020] tt*fc«fflSnS7*!7-K^9>r^— fcUTH:, thyVA±^-7^fcVi/$^c± 

m%fa\zmxfzmmtmzmM&wt:Gi-zz^^--?iyox. is^ioo&s, m 

*L<(il5~25^S, $e>^$f*L<fil8~22^S©^$©t©^#ff htl%> 0 
tttWE^fcftttWftJfiSEJOSr^rs^^-^a^T, 15~100J£S, 
[0021] 09;Ltf , ia^ij§-^: l~220DNAgS^lJ^W-r?>^-*-Jtfe^^li'l©-r5/cfe© 
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E#l#-§-:l 


IE?»J#-S§-:23 




:24 




iB^J#^-:25 




:26 


SE?lJ#^-:3 


IB^JS^:27 




:28 




IH^J#-^-:29 


E*l#-5§- 


:30 


IB^J##:5 


IH2W§-:31 




:32 


iB?lJ#-^:6 


IE^J#-^:33 




:34 




MB^J#-^:35 




:36 


SE3W§-:8 


lH?lJ#-i-:37 


sb?ij#-*§- 


:38 


|E3?lJ#-^:9 


IH?iJ#-^:39 




:40 


ia?ij#-^:io 


E?U#-5§-:41 


E^S^: 


42 


SE^iJINi-.-ll 


SE?iJ#-5§-:43 




44 


IE?IJS#:12 


IB^J#-^-:45 


EBI##: 


46 


E^IJ#^-:13 


iE^lJ#^-:47 




48 




IS?iJ#^-:49 




50 


E?lJ#-^-:15 


iE^lJ#-^:51 




52 


Btir'JW^: Id 


E32j|I3R--J5. . CO 




D4 


E?!l##:17 


IE?iJ#^-:55 ■ 


E#l##: 


56 


SBJIJ#-^:18 


BB^J#-t:57 




58 


IE*W§-:19 


IE?iJ#^-:59 




60 


E*l##:20 


m&m^r: 61 




62 


Sa^iJ#-^:21 


BS^lJ#-^:63 




64 


SE?iJ#-S§-:22 


E^J#-^:65 


E8»*: 


66 



[0022] tft. *%W<D^-$~Mfcl-*7*-7tLX&m%frb<DDNAy->7'fr$:X 
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[0023] ^T?&mtt7v-7te,*&mo^-*-fctett<Dh<D'eh&^ 
mm. hzw*ztib<D/^7})y'(?:-rz>mmx*&^xh&\ &$L<n, is~ioo 

X%Z> 0 

[0024] *mWX*mtc\zmMft%tii£tltc.TNXB, NOTCH4, RAB6A, MPRL4 

8, UCP2;Kl;J:UCP33tfcT-{cS^-C RA^tt»£T-tf>£fti£g@a?lJ£$:£ 

A<Dmmx&mmmm^x\ ^mm^ \fc«> , ztib^w unomi&z 

~>mmz.xv, mmm&m^mm^mxmm-rmm. whT=t~xbx\* 

mm>^ir^ 0 z.titb<DT=t-xbxnT>?=f-xbte, RAomm. ^vsms-/ 
xmhm.mt\.x^®xhz> 0 
[0025] ±EoMe«(i, *%wxmfe£thtc^-*-mfc*<D&te<thmmm®*^ 

[0026] -^-r^nf-x^-r h (MS) tfcffl&tfPCRT^-r— 7*1f <1V : 

2, 3, 4, 5X«6^S<DS«^lr#i-^MSlS^J?r, Sputnik KM pT1ig&T# 
nTW^Apollo progranOSrfflV^T, golden Path Oct. 2000a>bNCBI build 30* 

x<Dzb?VJ±<Db*77bmm<D/<-i?3>4x&mLtz 0 ^fib<o^.m:^-(o^0k 

^TXm^-t^ti^XDPCRyy^— ft, PrimerExpresslCilfflprtg/iDiscover 
program!^ SMKISffL^ y"^r^^^mmm±-r^tMZ, Z 
tl^OPCR^-r^-^ia^Jtpt-SNP^^V^i^KLfcCSham et al, 2002) o 
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[0027] h *A7-Mz&v%Ms^-*-<D£m&&^i-£m<D\i°-?zmirz>/<*- 

^(BarceUos. L.F.i$, Am.J.Hum.Genet., 61, 734 (1997))^ fWNA©^— yWrtfctfc 
L, %o>8Mk* H#A^-/Mi^»tafi*©#SttMS"r-;&-Wu 2o^WA 

[0028] 27,1580^attMSv— S:ag;£U ^ftbfcW^MB^J 

(NCBI build 30)±^^tVi/Lfc(iai)o 20,755 Ji % #3! 

m%^&mciZ.Wl7£Uzi>(DX-h*). 6,403 fiGenethonS.t5CHLC-7-^-^OK 
fcptf>-7-#— -CfcSo Yjt^T-±^^tVi/$ttfcll9-r-^-Sr^V ^c27,039£> 
•r-*©5p^7 i n^'^fi0.67±0.16 T?*>«J» &&fe^©¥*&»i46.4±3.1'T? 
fcofco F^Hfil08.1kbT^ofc (SD=64.5kb; max=930.1kb) (^1# 

[0029] mi] 
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Supplementary Table 1. Mlcrosatellrte marker spa cing 
Sparing (kb) 



Chromosome 


Average 


SD 


Max. 


1 


104.7 


64.5 


581.7 


2 


103.6 


61.2 


521.4 


3 


103.0 


67.0 


766.7 


4 


113.0 


68.4 


522.4 


5 


107.2 


61.9 


461.8 


6 


108.6 


58.3 


428.5 


7 


100.2 


62.4 


634.6 


8 


108.3 


68.6 


587.3 


9 


106.4 


65.5 


930.1 


10 


106.6 


62.6 


510.2 


11 


104.8 


64.6 


463.0 


12 


106.8 


66.6 


674.2 


13 


108.3 


57.4 


356.6 


14 


115.9 


52.6 


350.2 


15 


119.1 


67.4 


625.9 


16 


114.1 


77.3 


526.0 


17 


112.1 


70.9 


546.4 


18 


106.5 


63.6 


563.7 


19 


110.8 


69.9 


421.8 


20 


108.6 


56.9 


337.0 


21 


108.2 


58.0 


378.7 


22 


120.3 


68.1 


505.7 


X 


123.5 


65.5 


443.5 


Total 


108.1 


64.5 


930.1 



Microsatellite markers were mapped on the NCBI build 30. 



[0030] *»w-er*, 940£ <DRA*%-fz>®.m% (^-^Affl) Rx^mm>^wm (= 

/l^^/^KHW^tV^Akane, A.,^, Forensic Sci.Int., 49, 81(1991))tCl«tt) 
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i4SJ©flfe»&U ^©^(Voorter, C.E&, Tissue Antigens, 49, 471 (1997))fC 

•fZbtb^ HLA-DRBia^atHaEb^o 
[0031] DNAlW©H«RW>ft!V^: 

Ha©#taR#©^>^yl^»e) % QIAamp DNA blood kit (QIAGEN) £J;«9DNAJ4 

;h/Tl^5J:5fc(Collins, H.E.4&, Hum.Genet., 106, 218 (2000)) PicoGreen^Tyir 
^(Molecular Probes) t!lJ;53igojlBSKi«JDNAaift Sr^SLfco DNAf-XTVKD 
$Wb£;h^cfc^yT^^&tf#lXtiU Biomek 2000.K.tfMultimek 96 (Beckman) 

[0032] 2m^30,000<DMS^-^— ^^tV^1--5fcfe(07 e — /HbDNAx^T 0 !/— h 
ii, DNA©Jg*fl2i:lRll*X»±iffllfc|Mttbfc. y-/HbDNA*Sr, 

ffi30,000©PCR^iS^&IMttU #CWe96 PCRKJfr/U-M^StU TO* 

[0033] PCR&JfcO^fc:, 7—MbMs*jt°>yRx?®moi?*;?'(t°>y$:ABimo 

DNATi'y-^ If —(Applied Biosystems)^ffi V ^^^^7°nh=3— /H^^otii 

Applied Biosystems JapanfCioT&I^HfcPickPeakRU 5 MultiPeaks^n^i^ 
^dy^7777^, fiP*>ABI fsa ll »W 

[0034] /WbDNA&fcj:33iB^/A**y— 

375A«MBfr*^ RAM(^-^)^.t^#flA(= I >hn-/V) Co^T3o©7-^ 
•a^hn— /W&|g(#125A) (^#Lfc 0 t°y^^-Kfe(Pritchard's method) 



WO 2005/093066 



15 



PCT/JP2005/005904 



(Pritchard, J.K.S.U^Rosenberg, N.A., Am.J.Hum.Genet., 65, 220 (1999)){C^oT, 
jHfc$?S:(population stratification test^HifeLfCo &*<D>r— ^-n^r-n 

(Risch 2000)[C^oT#St-MHT^So 

[0035] 
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[0036] Mmmitm^m^ ^-^>v^-^m^h<oz^<D-f--Mtmk i r> 

<Di&W&&m^ttMmi-ZZbfr%ibtlX\, ^(Barcellos, L.#, 
Am.J.Hum.Genet., 61, 724 (1997)) G -^(ftlffi^y-^V^-Cii, 2X2 Xt$2X 

(Fisher's exact test) 2,847 ©MSv- $mt\-&)\^MXhZ>^b-t>^& 

tltc(P<0M) o M<-fr(m2mx?})--y-yX\ :iil,£>2 > 847-7-;*/-05*>372<Z> 

[0037] [S3] 
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[0038] »Ms^-*-(D^c[i, mt\-mmfe£ftithoizimi,x&<, m-mm^n 

(Shaw, S.H.^, Genome Res., 8, 111 (1998); Sham, P.^, Nat.Rev.Genet., 3, 862 
(2002)) o ^oX, ft* Ii, ^;ft&©R§£-7-#-£, ^y-^^Lfcrft&Ofca 

f&ftU Ml:, 23<D«MS-7-^-(Dy^h$r#/c(^4) 0 
[0039] [^4] 
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D6S0588i 


D6S1061 


D6S0483i 


D6S0025i 


■.iik.'O/ii.u.^.w.'m.ir^,'^ 






C 


P 


C 


P 


C 


P 


C 


P 


c 


P 


C 


P 




n 






274 


192 


311 


254 


314 


255 


317 


290 


219 


158 


299 


287 


350 


311 


+ 


+ 


199 


316 


5 


11 


14 


18 


37 


54 


277 


340 


190 


202 


155 


174 


+ 




450 


421 


57 


110 


43 


101 


20 


31 


428 


435 


446 


450 


409 


448 


0 


0 


15 


52 


565 


606 


567 


807 


564 


606 


14 


48 


3 


42 


24 


48 


Total 


938 


981 


938 


981 


938 


981 


938 


981 


938 


981 


938 


981 


938 


981 















■ UI.tfiI-M.1l 










C 


P 


C 


P 


c 


P 


c 


P 


C 


P 


C 


P 


C 


P 


C 


P 






727 


763 


793 


798 


20 


16 


650 


647 


617 


662 


568 


514 


189 


152 


789 


754 


+ 


+ 


17 


12 


8 


5 


672 


692 


42 


54 


40 


18 


61 


61 


43 


55 


8 


7 


+ 




163 


155 


125 


117 


238 


227 


215 


220 


272 


245 


292 


355 


142 


168 


130 


175 


0 


0 


31 


9 


12 


19 i 


8 


4 


31 [ 


18 


g 


14 


17 


9 


564 


564 


11 


3 










D6S0811i 


D20S910 


D4S< 


)017i 


516S0232 


D3S 


500i 


D20S470 


D18S 


0090i 


DXS 


D486i 






C 


P 


C 


P 


C 


P 


C 


P 


C 


P 


C 


P 


C 


P 


C 


P 






270 


250 


215 


194 


324 


301 


286 


352 


68 


64 


296 


324 


244 


268 


296 


318 




+ 


209 


241 


65 


93 


3 


9 


170 


152 


528 


471 


5 


4 


13 


8 


13 


7 


+ 




449 


437 


93 


88 


47 


65 


479 


430 


318 


351 


73 


47 


117 


99 


63 


50 


0 


0 


10 


11 


565 


564 


564 


564 


3 


5 


24 


53 


564 


564 


564 


564 


566 


564 


Total 


938 


939 


938 


939 


938 


939 


938 


939 


938 


939 


938 


939 


938 


939 


938 


939 



[0042] ffrffi^4<7)y;*H£>±&7f@tf>MS-7— tis 2KX73:n— r^fKBonferroni's 
conection)<D'&X^MX~h<otc<DX*(Pc<0.05), ^MMMXtli, SNPs^/^f 

[0043] SNPvW*-ffcV^: 

6p21.3(DHLAfgigc^eLTV>fc(03) o — 4# g ©^Scft^— f*llql3.4 
, 6#gfil0pl3, ^LT7#g(il4q23.1{^gLTV^c(cytobands^NCBI build 30 
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% 384-Well Block Module and Automation Accessory £ Aft"f 5ABI PRISM 
7900HT Sequence Detection System (Applied Biosystems^^ipftjl/nr-rn— /V^rffi 
^XMMJt. PCR^ifeOE^iH^J^^li, ABI3700 DNA analyzer (Applied 

^infi^ir^hu^T^Miaw^^^^tbTv^RAffiii^am-r^fcfe^ 

, IkBL~C4B it^T-d^JEJ-SNP^l^LfCo jt^L?cSNPsOf¥$IKo^-ai^6 

[0044] MS^tV^T'M Lfc^-* • =>y hn— /l^g tp<D1650SNPs$r^7^tV 
i/Lflo r^OSNPs05^41{i{t, #^3Z.«STS(iE^J^aSl5ut)"Cit^^^ 

^■c(*6#m), $e>^^*f/6^^bfco i24osNP<Dtp-e > 5Am\t^-^yh 

WC, EMT^yXAiCioTLD^ny^ffi^itSLdliai^OT^yXAiC^ 

(^8) 0 £bf-, ^^(DSNPTWVffi Ii^^.1-?>^i6^, #*565<D^-*.&.1*3 
Vhn-^^^^f&cDftffltCljoV^, ^lb54ficD|5H4SNP£, 

*5Vvt\ 45(D«SNP^#fCo ^b»SNPOtpT% 24i@fi*V7^n-^E 
(Bonferroni's correction)0^k^tc(Pc<0.05)-?fcofc(*7) 0 

[0045] SXTl^ £&&mz&vmffi&%i^^x&'<z> 0 

6p21.3 

6p21.3(DHLA«lCi3VNT:, 710#^SNPs^9*>28i@^, *#)<£>!*aT^frlft 
{-WicT^ofc(Pc<0.05) c HLA-DRB1 lC*J-r§^#^J^^^/^-rfcV^^, 
HLA-DRBl*0405TWV^^^icT*fcofc(P=1.3X 10" 12 ) o JW#Ufc«t5^ 
, B#AA a <A&5lS^(WaWtani, S.^, Br.J.Rheumatol., 36, 630 
(1997); Shibue, T.^, Arthritis Rheum., 43, 753 (2000))£-$i:U *%WXm^tzX 

m& . mgvmfc^tRAtvtt m-tzo \zmwi^xh^t^\,x\ ^ 

5„ HLA-DRBl \Z3BZ-X^ IkBUtfciHMIM*601022)±<£>^n^— ^-SNPT'fc-5 
rs32l9l85i:©1=@8it>fim$nfc:^(P=5.4' 10" 5 ), W:r--ftTWV<Z>$ggteJttfcl$ 
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{Sj^ofco N0TCH4 (MIM*164951)&tfTNXB (MIM*600985) it^Ojiffl 
\zm^ffl&&btl, ^tlbtts HLA-DRB1^#*;&250 kb 300 kbHIFflL 

[0046] NOCTH4jtfc^tt, ±&J&g0^(EGF)Sm£*1-5^h;^=iv?->'<D-o 

■cfcs. notch4«, fluBum, sojia^bSL^jfiLWffMo^^/^^^ii^i- 

Z>Zbi>mfe£ite>*i% ftj^Jli§vir:^-£=i-K1-<5 (Yung Yu, C.^, 

Immunol.Today, 21, 320 (2000)) o NOTCH4{C*5V ^Tii, 9l@OSNPs^#cH-6fy-#;t 
"C*)D, ^n£>O t t 1 tf>2f@teT^^£&££T 5o ^y^4OSNP:rs2071282 t>K 9 
{@OSNPsO^T^t>5&V^B§§£^UP=3.1 X 10~ 8 \ NOTCH4&i&^Ky>fV©4# 
g <DEGFK^*5V^Leu203Pro £&&£T5 0 ~ 3i=¥y^3(Drs915894li+ 
aS<^^ic+i-e$>«9(P=0.044), 3# g ©EGFK£T?Lysll6Gln£ifeSr£1" 5 e 
[0047] TNXB&^f*, 34(75^^0^^^- ^7 P III-MFNIII)5.0 : 18(DEGFS ; ^^ ; t 

?^tfc%<D&W&§fe<D'J>t£< khl^zmS-iS (Mao, J.RJg, Nat.Genet. 30, 421 
(2002)) o TNXBKjo^T, 5fl©SNP»8%ttWfc#jt^&0 , ^©^4fii575/i 
£&££T 5 0 £*l&5fi©SNP©1>-C % ^y^lOOrsl85819^g:t!SV^|@^ 
L(P=6.8X 10" 5 ), 7# @ tDFNIII&^&V^T Hisl248Arg £&££CfCo ftfeOSNP, 
3i^ry^29^)rs2075563 (Glu3260Lys), ^yy21£>rs2269428 (His2363Pro) 
^yy20tf)rs3749960 (Phe2300Tyr)t^'S"efc , 9> 26# g , 18# g Jtt^l7# g 

[0048] itlfe6fl|OHM4SNPSI4, fctefife ^-^ffl(#n=940)(CfcV *T*B&llfc (*6 
)o ££>K, ^n^/^flftcj;^ IkBL, NOTCH4RtfTNXBteoV>-C* Ctubtf^ 

t^^^^o*i§(7)/N7 P o^^^Mv>r<b^^$ixf Co iRBL, TNXB Xtf 

MUtkZ.h, —WZ&rtffr-Z. 3l@tf>jtfc^\ DRB1*0405 (ORs=2.29~8.84), 
IkBLtf>rs3219185 (ORs=l. 16-2.67), TNXB<Drsl85819 (ORs=1.00-1.62)^WS"Cfe 
ofc(P<0.05) 0 — gtfffite^TV^Tii, 2o(DSNPs:DRBl (ORs=2. 16-4.69) RXf 
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TNXB (ORs=l. 02-1.84)fc*iS-e*>ofc. DRBKO^T-K^fh-^Shared 
Epitope (SE))\Z.mfe1-Z>t. —WS&£Tfl'~£<l>^ SE (ORs=l. 79-3.85), IkBL 
(ORs=Ul-2.54)&I^OTCH4tf)rs2071282 (ORs=l.l3-7.l4)^i[-efeofCo ZJtl 

[0049] llql3.4 

MRPL48, UCP2 RXfi UCP3<£r^Wfco MRPL48 it. ^^M^>h']}T])^y— 
A^<^mMf(P)mm^^i-^B^tVXmT&^^flft^ (Zhang, Z.RT* 
Gerstein, M., Genomics, 81, 468 (2003)). MRPL48 <Dmifeit5fctilZyFWXhZ 0 
UCP2 (MIM*601693) RX$UCP3 (MIM*602044) it, rtgP^h=<VR!)Tl^cD]^*/tf 

—f—?>'<?w&=*-}?u ^/^-mmm^x^^o ucp2 m 

RAB6A (MIM*179513) fc, MRPL48<Dir^hn^Tffl!lT*^l±i$tvy t Ce £t>(^ 3o<Dfr 
fc**^^ M FLJ11848, LOC374407 RXf DKFZP586P0123fc{fceL"ri\fc 
. FLJ11848 it WD40 R'&ZGU m&-1ia&ftZftm\Z.J&mz&5-l,X\^ 
(Smith, T.F.^, Trends Biochem.Sci., 24, 181 (1999)) e LOC374407&, Wsay99 
^/ty&AQfctt? (HSP40 homolog)i:<D+@|^14> If^TlMTtfr-— 
^^©•iBWTOttfc^rf^saSlflfeft^aCCofc, DKFZP586P0123 ft, -o<D 

[0050] ^bOat^K^Vv-c, 25©#S!ttSNPS©rtl6fi|*S*|0©W»"CittSf-6«lt!:W 
ttfcot w^b^^^x^^^SNPs^^L^lgi^^^oT^L-CVNfc:^, ft 
^ltfitfB§§(P=0.00015)f3u 2o<DSNPs:MRPL48tf> 5'UTRf££>5rsl792174 RXf 
-T^haV3{C$)5rsl792160T^^$nfCo MRPL48tt, 2o<Dftfe<^)^v : 7 L ^SNPs : 
-f^hn>-5<Drsl792193 (P=0.003) Rm' UTROrs 105 1090 (P=0.007)^LTV^Co 
KttSNPsli, ffe<D:£:T<£>jtfci L UCP2, UCP3, RAB38 FLJ11848-C<yilS£;ft 
tz 0 LfrU MRPL48^t^FLJ11848^tf^n5/^b2^43tj-SBi-<D*®^/N^n^ 
>T^SMRPL48H:*3»t5¥-SNPt P^tCSftV >***ft BB**bfc. MRPL48K*3tt 
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correction)^ t-aM£ttfc(^7) 0 DKFZP586P0123 Orsl527302te, t:#Jtf) 
»»^V^^o^>f ^^f©ft-efc^igc"C*>ofc(P s 0.00078)o U&>U SNPTWMB 

SNP3JS#ft'*-«'srifitt**lftLTV 
[0051] 10ql3, 14q23.1 PADI4 

10pl3±©{jMiffi«t42o©jtfe : f-, DKFZP761F241 XtW-^jy 
(optineurin) (0PTN)^1-^ o DKFZP761F241 jtfcT-(D3o<DSNPste, ft#Jtf>K$& 

o 

[0052] — ^ 14q23.1±£)^*t^$t£^ V^n:/l(reticulonl)it£^(MIM*600865)tf> 
^y^T'^^^n-nMiE^T^, RTN1 -|Vr-u>3tf>rs2182138 fiiKtf-BjK: 

^mx-b^it (p=o.ooo2) G ffiiEmm^tcmmmz&m<D/^v?47\*mj>*<>tz 

o 

[0053] £<b^ ^»^T^n-f-(^^iR5)ti0RA©^ttJl^^fc<5i% 
fckh^PAD^fc^fcfcl^ ffl m*5 V ^-C. 4oOHM4SNPs:padi89 

(P=0.002X padi90 (P=0.004X rs874881 (P=0.002)&tfrs2240340 (P=0.002)Sr^SlL 
1to PADI4»fc^<D^>hn^6<DCAW^n^x7^^-#-^fc5DlSl 144iri\ 
RA-r— tyHcgr*ix, &a»fc:*i&tt£^"*-3&s (p=0.008), *B§§-f5TWMg 

S«(£v^r.i^flfe»bfc(3^^^-/^^a^^l*5v^■rp=o.o37) 0 

[0054] [*6] 
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[0057] 3§H##f 

l*> ^tLb^a^d^^RNA^fflVN^^fiWi^fe^PCR (QRT-PCR)£H 

ISOGEN (Nippon Gene) \Z.&<9^ 8A^RA&mA<^#Hlp"ifc(OA)&#;6^W{£ 
^RNA^^-glLfCo £7cffe>* American Type Culture 
Collection (ATCC)^i^iitt$^fc?tl^Jffllfa«(SW982)d^^^RNA^¥ilbfCo £1 
^^M^d^Oftfe^RNA^gfi, Clontech, Invitrogen, Origene .K.tfStratagene^brfr 
flg&;ftrCV^ 6 ft* iftb^RNAOftRtfirAgilent 2100 Bioanalyzer (Agilent) 
£fflV^fNffiU RiboGreen RNA ^3feTyir^(MolecularProbes){C«t0J:$r?feMbfc 
o *B*ft#JDNAte, rtlb^:RNA^^> 7^^^^— (random hexamers)£JBV^T 
„ TaqMan ^^f^^KApplied BiosystemsK^J&Lfco cDNA #M#J 

:/^f-7— .Rtf^n— Applied Biosystems^ioT^fe^fc 
'Assay-by-Design (AbDyiZk'O&.mLtclO&AfcTfcMLX^ 'Assay-on-Demand 
(AoD)' (££9^*^-tV^:n^hP-/Htfc^L-C<DGAPD KMVXmtZo 
ffi&}MWi<D'&. Applied Biosystemsri^^fft^&tC&o-C, ABI PRISM 7900± 
(D96-V=./I'fcfc-7U— h$>X\ 210nM ~fv~ 7\ 756nM Zfy^— RXf 0.48ng/ml 

in 50ml Rfc^mt^ommmmZfeHLtz* £7V-r-£3[I]^n-|r*U 

Mz^^x^RxfsDZftWLtic %mmi*, &i}*/i'(Dmm&mz%^x&\% 

MX^MLtZo GAPDim&£ J £Z>Z.tK£5>&X<DmmtLtzm<Dy f -MZ, 5%<D 

Student's t-test &MfjVfZ 0 
[0058] M^fcft5NOTCH4S.t;giJW(c:^ltSTNBXO-KLT^V ^m^&Ztltc ( 
El3a) 0 S^Oi^te, ik-C(Djl^^^RA^j^NflJia-e|§m$^w^^-ro TNXB 
RTf NOTCH4 it. RA ^»NBj^-eWic^-i^V^^^'</^^WLTV^fc^ N RTN1 

iis^ev^^/H^L-o^co a, RARi^oAmmm^(Dmx\ 

^ae^-O^m^^/Hritl^Lytc ^^^.-X^htK^t^iO. MRPL48 (P=0.049) 
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DKFZP761F241 (P=0.027) *GHP©3ERW<A'HU RAS.tft)A?fjig&Bj}&£>|l9 
T\ ffittftl^tc&ffis£*Lfc(^9&tf II]3b) 0 RA?|J^im(Cio}t^MRPL480 
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(Markov chain/Monte Carlo simulation method)£r^BLfco it, MS, SNP&tf 
MCFishmanSrffl V ^X%ft\Jt<, ^Inv 5 ^ ^[aJ^:9-#r&U J Mantel-Haenszelf£ 

m^^om^^mtmsftt, spsstw^a/nv^-^spss) 

Microsoft Excel (jSi&£)&Jfll^C^TL;fco ^^OSNP{COV>T<DLD^ 
ns^«5tSr, LDSO^irLTOD'^f «EraSrfflV^T«I^Lfc(Gabriel, S.B.$s. 
Science, 296, 2225 (2002); Dawson, EM, Nature, 418, 544 (2002))« &7*vy 

o frf*y9<D^7*9>(7<Dfo jRg£M-r5fcat>fc, Right 

(Mano. S.^, Ann.Hum.Genet., in press^HfT^tbS, EMfohtllt/yfvfJy'M 
StcS<5<2000lHl*TO^-h^h7^7 o (bootstrap)Si^^^y^{-J;^^^btl^ 

[0061] *H*W^*5V^T, MS-r-*-KJ:oT»»Jii*tlfc«*l««rt-e, HLA-DRB1 
30^250kb|H^Lfc, TNXB NOCTH4 a^^V>T»V^||^EttJ$iXfc 

£>tl/CV^(Cullen, MM, Am.J.Hum.Genet., 71, 759 (2002); Walsh, E.CM, 
Am.J.Hum.Genet., 73, 580 (2003)) o &mMffift$X<Dlfe&b— &LX, 
Mantel-Haenszel X*Mx TNXB &TWOTCH4<D|S§ttSNPste:, -UMfeRXf-W 
tgfe^sWffijjX, HLA-DRB1*0405 XftSEtM^LTV ^bZ^Ltz (x — * 

{£— S^LT^fc Oawaheer, D.^, Am.J.Hum.Genet., 71, 585 (2002)) o TNXB tt s H 
«H^t^^-^iM^^^^^:^#^i1-5Ehlers-Danlos syndrome (MIM*600985) 

RXm* (D^LV^y— ^VO^Iftii^-r^)«itlC|i-^UMao, J.R.^, Nat.Genet., 
30, 42 1 (2002)), *3^<, ^K^I-^M^^V^o T^Tii, = 
7-^>^$SteM®J5fcte> M^i5!)^^^^wmM•r§-i^^'bt^-CV^§(Moo^e. AR., 
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Methods Mol. Biol., 225, 175 (2003)) o 

[0062] *&m&$&* TNXBmfci-mm<DT^;m&m>, yyftWfcH3ii"<5fi 

Ztltz (Ando, K.^, Oncogene, 22, 7796 (2003)) o Lj&»U NOTCH4^|g^fc^ 

llql^WSWCW:. MRPL48 ©«^tt*^<*P?)*bTV vfcV ^ x |§^/^-^ 
{4, COitfe^ORAiOgi^tt^^bTV^o §Hfffi«-CfcSllql3.4tt, <&<Z>» 
SfeSSl^fc^ RAB6A, FLJ 11848, UCP2 XWJCP3&^/-CV 

10ql3&t514q23.1l!:*3lt5H*5*BBi^*ftt:, J:9iUl^g<0SNPs^-;fr-<B 

e>©*t*wu »n:, &*<d-?-*~ t?hRxfjjma>K mcommftmm. 

A fcHlfe Bllg^olffl Rrfg-cfcsr. 4A**LTV ^ 0 

[0063] Rti&gl ^fcfc, <D<?—ftt. ±mm(DMS-?-$-^ , ftfe<DU)7 
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[1] th^y^DNASE^JOTNXB, NOTCH4. RAB6A, MPRL48, UCP2XttUCP 

[2] taim-i&m&mtt-r&miK 

mmm^ •. 2o^6i# g oms, xi^©ffiiiiomt5$i ; 

E?iJ#^ : 40H6 1# g tf>&g, Xli^Offitt^iO^-T^^S ; 
iE^J#-^ : 5£>3l40 1# g X t^^ffiM^iO^-r^^S ; 

mmm^ : 6o^495# g ©i^s^ x\zz<Dmnm±(DMfci-z>i&m 
mvm^: 7<Dm6i<D&m. xnt(D^m±<DMs^ir^mm; 
mvm%- : 8<©^6i (Di&m. xn^(Dn^m±<DM^ir^m 

SB^iJ#^- : 9©fg61 XteWttffim±<DttJ&1-Z>1&M; ; 

E^Wt: 10^^61 <Di&m, X\Z*:CDftffim-k<DMfc1-%i&g : ; 
E?IJ#^- : 1 1 <D|!401# g <Di&m, Xl*Z<Dttffim±Ottfoi-Z>1&& I 

ie?ij#-^: i2^m4oi# g <D&m. xitz<Dmffim±<Dttifci-z>&&; 

Sa^iJ#-§- : 14CDH503S g <£&g, X Ji^fBttgCitD^-f ; 
&Pm%-: 15<D|g201# g <2i£^ Xii^O+lffi^i^mi-^S; 
E^J#^-: 16<D^51 1# g ©i&S, X{i^W+aM^±^*fJSi-^S; 
!2?!J#-5§- : 1 7Z)|g201# g <Al£S, ^^Offi*&£(±tf>*f;S1-5:&g ; 

ie?ij#-?§- : i8^^5 1# g x\tt<Dmmm±(oM}ti-^m 
e?ij#-5§- : 190^6 1# s <D&m, xit^(ommm±<oM!^i-^mm 

m^m^- : 20£>fg497# g <Di&M. Xl* : t<Dl®mM±.<D#Jfc-tZ>Mm ; 
mmm^ : 21 ©fi?201# g Ojfig, Xtt-tOftffi «±©»lC-r5ifiS 

sa^ij#-^: 22<d^2oi# g (D&m. x\*%om&m±<vttfoi-5&&frbftm 
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[3] 50~1500bptf>:g££ ; frr5x fi|:ft3ElXH:2KiBiW>^"-#— it^. 
[4] 100~1000bpOS$?r ; ft'i"^^ »*^3fC|B«O-7-^-it^^ 0 

o 

[9] mims\zmm<D^^-x^nm^fitd^^.mu 0 

[io] f»^id^©v^^--«^iE^-r-^-jteT-{-io'r='-K$^^y^ 

[12] f»#^ioKiE«o#y-<7W£ffl v ^^y~^v^feo 

[13] §i*«i2^fe«o^^y--=^^&-c#b^T^^^t//x{iT^=f^ 
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